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TECHNICAL NOTE
Laparoscopic remodeling of abdominal aortic
aneurysms after endovascular exclusion: A
technical description
Ralf Kolvenbach, MD, PhD,a Laslo Pinter, MD,a Motaganhalli Raghunandan, MD,a
Nick Cheshire, FRCS,b Hussein Ramadan, MD,a and Yves-Marie Dion, MD, MSc, FRCSC, FACS,c
Duesseldorf, Germany; London, United Kingdom; and Quebec City, Quebec, Canada
We report our experience with a novel combined laparoscopic–endovascular procedure to treat endoleaks and graft
migration. The operative procedure consisted of the following steps: laparoscopic exposure of the aorta, clipping of
lumbar arteries and of the inferior mesenteric artery, incision of the sac of the aneurysm without clamping the aorta, and
removal of thrombus material. Laparoscopic sutures were placed externally to attach the endograft to the aortic neck.
Laparoscopy was performed a mean interval of 20.2 months after endovascular abdominal aortic aneurysm repair in four
cases and immediately after endovascular abdominal aortic aneurysm exclusion in eight consecutive patients. We have yet
to prove whether this combined approach is superior to a purely endovascular technique. (J Vasc Surg 2002;36:
1267-70.)
Endoleaks are conditions associated with endoluminal
vascular grafts placed for the treatment of aneurysms de-
fined by the presence of blood flow outside the lumen of
the endoluminal graft into the sac of the aneurysm.1 With
concentration on type II endoleaks only, the problems of
device migration and the presence of the intraluminal
thrombus are neglected.2 Thrombus is a self-sustaining
entity with cellular penetration that further weakens the
aortic wall.3 Therefore, we tried to develop a technique that
addresses the problem of patent inflow vessels, thrombus
formation, and graft migration. We report our preliminary
experience with a novel hybrid procedure that attempts to
combine endovascular with videoendoscopic techniques.
MATERIAL AND METHODS
Informed consent was obtained in all cases with expla-
nation to the patient of the experimental nature of this
hybrid approach. The laparoscopic part of the operation
consisted of the following steps: clipping of lumbar arteries,
transsection of the inferior mesenteric artery, incision of the
sac of the aneurysm, removal of thrombus material, and
laparoscopic closure of the sac of the aneurysm. Interrupted
sutures were used to accomplish fixation of the endograft to
the aortic neck. All patients underwent transfemoral an-
giography and delayed contrast spiral scan.
Computed tomographic scan before the operative
procedure. We used the left retrocolic approach originally
described in recent publications by Dion and Gracia4 and
Dion, Gracia, and Ben El Kadi5 because this permitted
easier access to the lumbar arteries. If we could not succeed
totally laparoscopically, hand assisted laparoscopy was used
with a hand port device to try to avoid conversion to a
conventional laparotomy.6,7
Operative technique. In the first series, laparoscopy
was offered to patients with an increase of the diameter of
the aneurysm after endovascular abdominal aortic aneu-
rysm (AAA) repair. In a second consecutive series of pa-
tients, laparoscopy was performed as an adjunctive proce-
dure immediately after insertion of the stent graft to avoid
technical problems related to the retroperitoneal inflamma-
tory reaction after previous endoluminal AAA repair.
The aorta was exposed with the transabdominal, left
retrocolic access recently described in detail by Dion and
Gracia4 as the “apron” technique (Fig 1). The inferior
mesenteric artery was identified and transsected. As many
lumbar arteries as were accessible were clipped and trans-
sected first on the left side of the aorta. Subsequently, we
tried to elevate the aorta to identify and clip from under-
neath the lumbar arteries on the right side.
For safety reasons, a laparoscopic aortic clamp was
inserted through a stab incision and placed adjacent to the
neck of the aneurysm yet not occluded. Without clamping
of the aorta, the sac of the aneurysm was incised over a
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length of 3 to 4 cm with a laparoscopic scalpel and scissors
(Storz, Tuttlingen, Germany). Laparoscopic graspers and
suction irrigation were used to remove as much of the
thrombus material as possible.
With a tight laparoscopic running suture, the sac of the
aneurysm was closed again. With two to three laparoscopic
sutures (3-0 prolene) tied intracorporally, we tried to attach
the endograft externally to the aortic neck (Figs 2, A and B,
and 3).
RESULTS
In a prospective feasibility study, the technique de-
scribed was used in 12 patients. The mean age of all patients
was 74.5 years. In four cases, laparoscopy was performed a
mean period of 20.2 4.7 months after endovascular AAA
exclusion for increase in diameter size. In three patients of
this small group, no type II endoleak could be detected
before surgery (Table). However, at surgery, we found
between one and three patent lumbar arteries that were
clipped extraluminally after incision of the aneurysm sac.
During the short mean follow-up period of 11 months after
the second procedure, we have not yet detected further
increase in aneurysm diameter. In all cases, at surgery, the
grafts were found intact.
In a second series of eight patients, the same laparo-
scopic procedure was performed immediately after endolu-
minal graft insertion to avoid problems with the dense
inflammatory tissue surrounding the aorta several months
after endovascular repair. In two patients, one in each
group, we had to convert from a total laparoscopic opera-
tion to a hand-assisted laparoscopic procedure. In all cases,
a decrease of the diameter of the AAA was seen after
laparoscopic intraluminal thrombus removal (Table).
Fig 1. Placement of trocars. 1, 1.5-mm instrument port for graspers; 2, 10-mm port for laparoscopic scissors and for
retractor; 3, camera port; 4, camera port; and 5 and 6, instrument ports.
Intraoperative data and laparoscopic findings
Diameter pre (cm) 6.30  0.97
Diameter post (cm) 2.95  0.43
Lumbars right 1.66  0.65
Lumbars left 2.66  0.77
Op time Laparoscopy (min) 91.75  7.13
Endografts  Laparoscopy (min) 214.87  33.78
Postop stay Combined (d) 4.41  1.37
Diameter pre; Preoperative diameter of aneurysm; diameter post, postoper-
ative diameter of aneurysm; lumbars, number of lumbar arteries detected
during laparoscopy on either left or right side; op time laparoscopy, time
necessary for laparoscopy in those patients where videoendoscopy was
secondary procedure; op time endografts  laparoscopy, total operative time
for insertion of endograft and laparoscopy; post op stay combined, postoper-
ative hospital stay of all patients treated with combined approach.
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In the second group, in three patients, a bifurcated
graft was inserted. In the remaining five cases, we implanted
an aortomonoiliac device with a femorofemoral crossover
graft. In these cases, the contralateral common iliac artery
was stapled with a laparoscopic stapler (Endo TA USS, US
Surgical, Norwalk, Conn). In all endovascular cases, a
transluminal graft with suprarenal fixation was used (Tal-
ent, Medtronic, Sunrise, Fla).
No major complications occurred, and no graft dis-
lodgement occurred when incising the sac of the AAA.
We did not have to cross clamp the infrarenal aorta in
either case. Two patients had wound healing problems in
Fig 2. A, In animal experiment (University of Laval, Quebec, Canada) knots (4-0 prolene) that were placed
laparoscopically to attach graft to aortic wall can be seen after endograft placement. No suture bleeding was seen
compared with our clinical experience without Dacron sleeve. B, Stapling of left common iliac artery after aortouniiliac
endograft exclusion.
Fig 3. Diagram shows principal steps of operation. A, Stay sutures to attach retroperitoneal membrane to abdominal
wall; B, clipping of lumbar arteries; C, clipping and transsection of inferior mesenteric artery; D, 3-cm to 4-cm incision
over body of graft to remove thrombus; and E, interrupted sutures to prevent graft migration.
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the groin after femorofemoral crossover bypass. The
mean postoperative hospital stay of those cases where
laparoscopy was performed immediately after graft inser-
tion was 5.5 days. Patients were permitted to drink on
the evening of the day of the operation, and solid food
was given on the first postoperative day.
DISCUSSION
The smaller number of lumbar arteries clipped on the
right side was because of the significant technical difficulties
encountered when we tried to elevate the aorta to clip
lumbar arteries on the right side of the aorta from under-
neath.7 Laparoscopic intraluminal stiching of backbleeding
lumbar arteries is feasible yet technically still challenging
because of the fear of dislodging the graft. Thrombus is not
an inert substance.
Macrophages that generate oxygen free radicals in the
cannaliculi of the intralumunal thrombus can cause further
degeneration of the aortic wall by enhancing tissue hypox-
ia.3 Thrombus transmits pressure that can further compli-
cate a differentiation between type II endoleaks and endo-
tension. Theoretically, there is a fear that removal of
thrombus can weaken the outer shell of the aneurysm. Yet
we hope that partial wrapping of the endograft will accel-
erate incorporation of the graft and prevent device migra-
tion.
The indication for treatment of type II endoleaks is not
yet absolutely clear.8,9 The intraoperative injection of con-
trast dye into the sac of the aneurysm after graft deployment
(“saccogram”) and a delayed contrast computed tomo-
graphic scan or modern pressure sensor technology could
be part of an algorithm defining who is a suitable candidate
for a laparoscopic postinterventional exploration to try to
avoid an overtreatment in many cases.
From what precedes, it appears a logical step to try to
attach the stent graft directly to the aortic wall with laparo-
scopic techniques.2 From prior animal experimentation, we
had anticipated this might cause some bleeding that can
however be eliminated with placing pledgets on the aorta.
Special care was taken to avoid dislodging the en-
dograft. In patients with infrarenal fixation, hand-assisted
laparoscopy, which preserves the tactile senses of the sur-
geon, is probably the safest way to perform this procedure.
Improved techniques with radiopaque suture material
combined with intravascular ultrasound scan will probably
permit a more exact placement of a fixation device.
This feasibility study showed that we do now have the
operative technique we need to improve long-term perfor-
mance of endografts or to salvage failing grafts, reducing
the need for conversion to open surgery.10
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